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中，5% f/2 NO3-中孢囊的最终形成率最高，为为 0.269±0.006，高出对照组近 0.021，
且在实验室所设缺氮条件下随着硝酸盐浓度的递减，孢囊的诱导率呈上升趋势； 




山大藻孢囊的形成都发生在开始分裂后的第 17-18 天，且形成孢囊的方式为同配。 
（5）孢囊萌发与光照和营养盐的关系：将形成的孢囊分离到 96 孔板中，每































Alexandrium tamarense is one of red tide causative organisms which could form 
cyst and secrete paralytic shellfish poisoning (PSP) which is harmful for marine 
ecosystem and human health. It was reported that its motile cell proliferateed by binary 
fission. However, when the cells were placed into microfluidic chip for culture, many 
zoospores discharged out of the cysts. Based on this result, zoospores、cysts and life 
cycle of Alexandrium tamarense were studied in detail. 
(1)Microfluidic chip combining with microfluidic chip was used to investigagted  
the whole life cycle of Alexandrium tamarense was investigated: Motile cells existed in 
culture medium and multiplied by binary fission. Vegetative cells could transform to 
temporary cysts with unfavor conditions, and ecdisal cysts could also discard walls and 
formed motile cell again once the environment improved. Besides binary fission, sexual 
reproduction was also existed. Swimming cells formed gametes which fused with each 
other and formed planozygote. Planozygote lost its flagella and transformed to 
hypnozygote, then sank to the bottom and to be resting cysts. Most cysts could 
germinate after mandatory resting period and then transformed to four motile cells 
again through meiosis. However, some resting cysts could discharge 40-50 zoospores at 
special phase, but most zoospores were disappeared within one week and some of them 
lost flagella and continued to grow. 
(2) Zoospores were about 2-5μm in diameter with a densed body and two unequal 
smooth flagella (The short one was 2μm and the longer was about 10-15μm). 
Calcofluor White Stain was used to stain outer structure of zoospores and blue 
fluorescence can been seen; 4,6-diamidino-2-phenylindle (DAPI ) was also used to dye 
DNA of zoospores and cysts scanned by laser scanning confocal microscope (LSCM) 
and found that quantitive relationship of fluoresence values between them was 1:48. 
(3) The zoospores samples of scanning electron microscope (SEM) were prepared 
with freeze–drying method and the results showed that zoospores done with this method 
shrank , therefore, this method was improved by deleting the process of dehydration and 















by 0.02M PBS three times and dried naturally.         
 (4) The relationship between cyst induction and nutrient depletion was also 
investigated in this experiment. The results showed that the ratio of cyst formation in 
NO3- depletion medium could reach 0.269 on the concentration of 1/20 f/2 NO3- which 
was more than that in control which was 0.248, and the ratio of cyst formation got 
higher if the concentration of NO3- became lower. However, in PO43- depletion medium, 
more than 39 in 100 cells could form cysts, within certain concentration , the ratio of 
cyst formation was higher if the concentration of PO43- became lower, but the ratio was 
slower on the concentration 1/20 f/2 PO43- than other concentration set in the 
experiment; the relationship between cyst formation and cell concentration and sex 
were also investigated, the result showed that cyst formation may be as a result of the 
days since the cells began division and the mating type was isogamy. 
(5) The relationship between germination of cysts and environment were also 
investigated, and the results showed that at temperature 20℃，cysts began to germinate 
on the eighth day after incubation and the ratio of germination could reach 0.473 on the 
concentration of 20 f/2 NO3-. Cysts cultured in different photo period showed that at 
12:12h, the ratio of germination was higher than other one and reached 0.255. 
 










































微全分析系统（micro total analysis system, μTAS）是基于分析化学、微机电加
工、计算机、电子科学、生物学、医学和材料学的一种跨学科交叉领域，实现化
学分析系统从试样处理到检测的整体微型化、自动化和集成化[1,2]。 
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